Objectives:
To determine the possible impact on hospital bed occupancy if a ''rapid diagnosis and treatment centre'' (RDTC) were operational; to determine the number of patients that such a unit should be able to accommodate to avoid delays in transfer to this unit. Design: Retrospective review of accident and emergency (A&E) department notes from consecutive adults over a 16 day period. Setting: City centre teaching hospital with 1330 beds and 105 000 A&E new attendees per annum. Main outcome measures: Total number of bed days saved per annum (and daily average, assuming no variation by season or day of the week) and the expected occupancy of the RDTC according to the time of day. Results: The expected daily bed saving was estimated to be 16. Average occupancy was expected to be between six and eight (with little diurnal variation) and a unit with 10 beds would be sufficiently large to avoid delays for 85% of patients transferred there from A&E. Conclusions: On the basis of a ''paper exercise'' an RDTC would be expected to be beneficial in terms of bed utilisation; careful evaluation of the effects of such a unit in operation should be undertaken.
O ne of the challenges facing the NHS is the volume of acute work. 1 It is not unusual for hospitals to run with a bed occupancy rate above 85% for acute medical wards. It has been shown with a mathematical model that such a high occupancy rate is associated with long waits for admission, usually in the accident and emergency (A&E) department. 2 These delays are, at best, uncomfortable and inconvenient for patients and their relatives, are frustrating for A&E staff, and impair the quality of care that can be provided to other patients in the A&E department. In some cases these delays seem likely to contribute towards adverse outcomes.
A number of ways of reducing the volume of emergency admissions have been examined. 3 4 The concept of a unit that aims to quickly (over hours) and safely resolve the question of whether or not a patient requires admission (or can be managed without admission) is appealing. The impetus for such units (often known as rapid diagnosis and treatment centres) came initially from insurers in the USA who were unwilling to reimburse hospitals for the costs of an admission to rule out a myocardial infarction (or similar condition) if investigations proved to be negative. 5 As a result, hospitals were forced to look at ways in which serious conditions could be excluded quickly and accurately in those patients with presentations that were consistent with, but not typical of serious conditions. Although the lack of reimbursement for such patients is not so transparent in the NHS, resources clearly are limited; the appeal of such a unit in the UK, if successful, is that it might provide a safe and acceptable way of avoiding admission in a large number of patients.
A paper discussing practices to cope with pressures in acute medicine did not mention the use of a specific unit of this type, although it did mention the value of rapid diagnostic services. 6 It showed that admissions wards were common (in the hospital of 70% of the respondents) and were generally viewed as being successful. A way of working that is able to add to the value of admissions wards is likely to increase their success at ''coping'' with acute medicine.
Although others have described the effects of an ''RDTC approach'' on specific conditions, we know of no paper that evaluates the effect of a RDTC. Without any evidence base, few commissioners would be willing to make the investment required to establish this type of unit. We aimed to assess the potential impact of such a unit on ward bed occupancy by reviewing the A&E notes of consecutive patients, determining how many patients would have been eligible for RDTC care had one been operational, and then estimating the probable number of admissions, and their duration, that would have been avoided.
METHODS
Based on protocols in use in Detroit and Cincinnati (R Nowak and A Storrow, personal communications), draft protocols were developed for the management of 28 conditions where it was felt RDTC care might be beneficial. A key element of each protocol was a rigid time limit. Also included in each protocol were inclusion and exclusion criteria (patients who clearly require admission or who are clearly fit for discharge are not suitable for RDTC management) together with unambiguous criteria about the need for admission both during the protocol and at its completion.
Consecutive A&E cards from a 16 day period (3 to 18 April 1999, inclusive) were reviewed retrospectively by AT or RS to identify those patients who would have been suitable for RDTC care. The following data were collected: N Age N Date and time of presentation to A&E N Final disposal-that is, whether admitted, discharged, or observed on A&E observation ward N The time of admission was also noted so that occupancy of the ''virtual'' RDTC could be tracked.
Data from previous inpatients were retrieved to establish the average length of stay for the conditions for which protocols were used. Admissions less than 24 hours in duration were considered to have a length of stay of 0.
Difficulty was experienced mapping A&E presentations (for example, suspected deep vein thrombosis) to discharge codes; codes that were thought to represent patients in whom such diagnoses were ruled out were included. We found the data for length of stay were longer than anticipated but chose to stick with the original study design; the data are shown in table 3 so readers can compare with length of stay in their own institution.
The length of stay for patients discharged from A&E was not included; this was not a stay that was amenable to reduction. Previous literature 5 7-9 was used to provide a guide for the proportion of patients who would be discharged at the end of each protocol and estimates made when such literature was not available. Using these data it was possible to estimate the impact of an RDTC on the requirement for ward beds (see appendix). The median was used as the ''average'' in view of the comparatively small numbers involved.
RESULTS
During the 16 days of the study 4165 patients attended A&E and the medical receiving room (an area for stable medical patients referred directly from their GP). Altogether 225 were eligible for RDTC management (5.4%). Eighteen per cent of these patients were admitted to the A&E observation ward, 32% were discharged from A&E and the remainder (50%) admitted to a ward. Table 1 details the proportion of patients eligible for each protocol. The protocol likely to be of direct benefit to most patients was that for the exclusion of acute myocardial infarction.
Average occupancy (of the ''virtual'' RDTC) was estimated to be between 6 and 8 at most times of day (fig 1) . No evidence of diurnal variation in occupancy was found (of relevance when planning staffing). Extra beds would be required to avoid delays in transfers from A&E to the RDTC, 10 being the number needed to reduce the proportion of patients experiencing delay to less than 15% (table 2) .
The ''average'' lengths of stay among patients who had previously been admitted with the conditions included in this study are shown in table 3. As the numbers are comparatively small these have been expressed as median. This table also includes assumptions made about the proportion of patients who would be discharged at the end of each protocol and the anticipated duration of each protocol (if some investigations were not available at night, for example, a larger RDTC would be required).
The anticipated effects on bed use, by condition, are also shown in table 3. It was found that for some conditions (such as suspected acute coronary syndrome) the introduction of an RDTC could facilitate safe discharge from hospital earlier than currently occurs. This would decrease the length of time individual patients remained in hospital (among those in whom continuing admission was unhelpful). For other conditions (such as hyperglycaemia), it appeared that the RDTC would increase bed occupancy (because of a high discharge rate at present directly from A&E); adherence to an RDTC protocol for these conditions might be valuable by increasing the ''safety'' of some of the discharges from A&E (this factor should be considered when considering the cost effectiveness of this type of unit).
DISCUSSION
The key finding of this study is that an RDTC would be expected to reduce pressure on the hospital bed base (the most conservative estimate being the release of 16 ward beds per day). An immediate benefit one would expect from reduced pressure on hospital beds would be a reduction in the length of time patients wait in A&E for admission. A previous review of medico-legal claims arising from the care of patients admitted as medical emergencies found that inappropriate discharge was a factor in 9 of 40 cases. 10 The RDTC would also be expected to increase the safety of discharge from A&E, and any future cost effectiveness analysis should incorporate this. This study does not address the important issue of cost effectiveness.
It is noteworthy that there was no apparent diurnal variation in occupancy in the ''virtual'' RDTC; the service should be available at all times. The shortage of senior staff (and the presence of other demands on their time, such as meeting targets to review patients with suspected cancer) makes it unlikely that any hospital will be able to provide a 24 hour a day consultant presence to discharge patients. The RDTC approach may be an acceptable compromise: provided each patient is reviewed at some time by a senior member of staff to ensure they are being managed according to the right protocol, and provided patients are discharged only after meeting specific discharge criteria, predetermined by senior staff in the development of each criterion, discharge is likely to be as safe as possible with existing staff numbers.
A potential strength of the RDTC approach is the fact that patients' discharge can take place as soon as clinical criteria are met. If discharges from hospital are delayed, bed occupancy increases leading to a greater risk of delays getting into a medical ward. Previous papers have commented on the value of frequent senior rounds on medicine in expediting discharge. 6 11 Any retrospective analysis has inherent weaknesses. For each potential RDTC protocol small numbers of eligible patients were involved. This may lead to inaccuracies in the estimates of average length of stay or bed saving. All the A&E (cards/notes) for the relevant period were closely examined and considerable time was spent trying to establish as accurately as possible average lengths of stay for each condition. Although some patients who really would have been eligible may have been inadvertently excluded and vice versa; it is not likely that these would substantially affect the findings. The large difference in estimated beds saved according to whether mean or median is used is attributable to the differences found in observed length of stay; the median is probably a more representative ''average'' because the mean can be affected by one or two outliers. We believe that this study, albeit retrospective, shows that the RDTC concept has sufficient promise to merit further investigation. A number of important questions remain unanswered. This paper does not answer two important practical questions that those considering setting up an RDTC should address:
1. Is a geographically separate RDTC the best way, or should patients be managed in the ''RDTC way'' regardless of where they are in hospital? 2. Is A&E the right specialty to manage these patients, and if so what resources should be transferred to them to carry this out?
This study does not address the views of patients; the assumption that all would prefer to be home sooner may not be valid. Future studies are required to assess the satisfaction and views of all concerned: patients, relatives, hospital staff (including support specialties), and general practitioners. Any ''savings'' in terms of bed occupancy would need to be weighed against the ''costs'' of rapid access to laboratory and radiological investigation on a 24 hour, 365 days a year basis. In view of the number of patients currently forced to wait on corridors for admission and the association between delayed admission and poorer outcomes this should be undertaken soon. 
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